point, which in the case of a wire of substance uniform through'its cross section is the centre of inertia of the area of the section, we shall generally call the elastic centre, or the centre of elasticity, of the section. It has also the following important property:—The line of elastic centres, or, as we shall call it, the elastic central line, remains sensibly unchanged in length to whatever stress within our conditional limits (§ 605) the wire be subjected. The elongation or contraction, produced by the neglected resultant force, if this is in such a direction as to produce any, will cause the line of rigorously no elongation to deviate only infinitesimally from the elastic central line, in any part of the wire finitely curved. It will, however, clearly cause there to be no line of rigorously -unchanged length^ in any straight part of the wire: but as the whole elongation would be infinitesimal. in comparison with the effective actions with which we are concerned, this case constitutes no exception to the preceding statement
609.    In the most important practical cases, as we shall see later, those namely in which the'substance is either ' isotropic,' which is sensibly the  case with  common  metallic wires, or has an axis of elastic symmetry along the length of the piece, one of the three normal axes of torsion and flexure coincides with the length of the wire, and the two others are perpendicular to it; the first being an axis of pure torsion, and the two others axes of pure flexure.    Thus opposing couples round the axis of the wire twist it simply without bending it, and opposing couples in either of the two principal planes of flexure, bend it into a circle.
610.    In the more particular case in which two principal rigidities against flexure are equal, every plane through the length of the wire is a principal plane of flexure, and the rigidity against flexure is equal in all.    This is clearly the case with a common round wire, or rod, or with one of square section.    It can be shown to be the case for a rod of isotropic material and of any form of normal section which is'kinetically symmetrical3 (§ 239) round all axes in its plane through its centre of, inertia.
611.    In this case, if one end of the rod or wire be held fixed, and a couple be applied in any plane to the other end, a uniform spiral form will be produced round an axis perpendicular to the plane of the couple.    The lines of the substance parallel to the axis of the spiral are not, however, parallel to their original positions: and [ines traced along the surface of the wire parallel to 'its length when straight, become as it were secondary spirals, circling round the main spiral formed by the central line of the deformed wire.   Lastly, in the present case, if we suppose the normal section of the wire :o be circular,  and  trace uniform  spirals   along its surface when ieformed in the manner supposed (two of which, for instance, are fte lines along which it is touched by the inscribed and the circum- attachment of the scale-pans to the arms to be at right angles to the line joining the centre of gravity of the beam with the fulcrum.    It ist circuit."   De Morgan, Cambridge and Dublin Mathematical Journal,'
